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Frozen fraction and INP concentration analysis ................................................................................ b) The person sampling wore powder free nitrile gloves (PZN-3778303, Sempermed, USA). 15 c) The snow was scooped directly with the open tube, to avoid contaminating the sample with hands or spatulas. If the snow was fresh, loose powder, it was necessary to compress the snow within the tube and sample multiple times to obtain a large enough sampling volume (optimal 30 mL). This compression was accomplished by repeatedly scooping snow and banging the bottom of the tube against a firm surface (for example ski boot).
d) The cap was tightly screwed back on to the tube. 20 e) The sampling site was documented through photography, to record the surrounding snow conditions. The identification number on the tube was also photographed to relate the sample to its sampling location and sampling time.
f) The coordinates of the site were determined via GPS and recorded.
g) The samples were placed in a freezer as soon as possible. If no freezer was readily available (for a longer, multi-day trips) the samples were stored outside in sub-freezing conditions. During transportation, insulating clothing (for example a down 25 garment) was wrapped around the samples to prevent melting. h) For long-term storage, the samples were placed in a freezer at -20 °C and analysed within 14 days. 
Recorded snow sampling parameters

Techno Plastic Products tube washing comparison
Immersion freezing experiments with DRINCZ
The DRoplet Ice Nuclei Counter Zurich (DRINCZ) technique used in this study is described in-depth by (David et al., 2019) .
Briefly, a Microsoft Lifecam HD-3000 camera takes snapshots (every 15 s) of a 96-well non-skirted multi-well tray (VWR, 10 732-2386) partially submerged in a thermostat-controlled ethanol cooling bath (Lauda Proline RP 845). To ensure that contaminants do not enter the wells of the well plate during the experiment, the plate is covered with a transparent plastic foil (PCR-TS, Axygen by Corning, USA). Mounted above the well plate, the camera monitors the light transmission through the wells supplied by an LED lighting device located at the bottom of the ethanol bath. To obtain the number of frozen wells as a function of temperature, the thermostat cools the ethanol at a rate of 1 ˚C min-1 until every well is frozen. This cooling rate 15 allows for the freezing to be reported approximately every 0.25 ˚C in the range of − 25 C to 0 C. The number of frozen wells that freeze between pictures can be assigned to the corresponding well temperature, thus, providing the frozen fraction spectrum of the sample. NX-illite as a standard INP material has also been measured on DRINCZ with good agreement against other drop freezing assay setups (Hiranuma et al., 2015) .
For analysis with DRINCZ, the snow sample in the polypropylene tube was gently melted in a stirred water bath at room 20 temperature. Then, 5.5 mL of the liquid sample were poured into a 50 mL polystyrene reagent reservoir (89094-680, VWR, USA). Using an 8-channel electronic pipette (1613-0412, VWR, USA), each well of the well plate was filled with 50 ± 2 µL of the sample.
Frozen fraction and INP concentration analysis
DRINCZ yields images of the well plate as a function of temperature. The frozen fraction ( ) value is extracted from the images by analysing the change in light intensity of each well. The temperature step with the greatest change in light intensity of a well is assumed to coincide with the sample in that well freezing, and this temperature is referred to as . The FF is the ratio between the number of wells frozen at a given temperature ( ( )) and the total number of wells ( = 96). An FF 5 curve as a function of temperature is then derived according to Eq. 1. The frozen fraction rises with decreasing temperatures.
In order to extrapolate the FF determined by DRINCZ into an INP concentration relevant for atmospheric modelling, Poisson distribution calculations were used (Vali, 1971 (Vali, , 2019 (2) 15
The INP concentration ( [ ]) can be calculated from FF through Poisson distribution (Vali, 1971 (Vali, , 2019 :
where is the droplet volume and is the change in FF. For example, a FF of 0.5 corresponds to an INP concentration of 14 INPs mL-1. 
